Abstract
Introduction

31
The subpolar North Atlantic (SPNA) is a key area for studying the effect of climate change in 32 the ocean. The deep convection processes there behave as a driving mechanism for the "the eastern SPNA is once again being influenced by cold, fresh western subpolar water". We 96 will discuss both hypotheses in this study.
97
In this article, we first contextualize the physical background of the GEOVIDE cruise to help 
107
These results are discussed in section 4. Finally, section 5 presents the main conclusions. 
Data and Methods
110
GEOVIDE data
111
The GEOVIDE cruise was the French contribution to the GEOTRACES program Farewell and Newfoundland. In this paper we only deal with data from the OVIDE section.
117
Because this cruise was inserted in the GEOTRACES project, a large number of parameters
118
were measured, some of them present in the ocean in very low concentration. Therefore,
119
several rosette casts (up to 9) had to be done at some stations; the full-depth cast with salinity 120 and oxygen samples was always used as reference for physical characterization of water 121 masses and currents. Stations were named according to the parameters to be measured and the 
140
The winter mixed layer depth (WMLD) was estimated along the OVIDE section by visual 141 inspection of the individual potential density and Apparent Oxygen Utilization (AOU)
142
profiles measured during the GEOVIDE cruise. Because the cruise was conducted in summer,
143
the seasonal mixed layer was disregarded and the WMLD was defined as the depth where the 144 slope of the density profile accentuated and the AOU was larger than 0.6 µmol kg -1 . The latter 145 value was chosen because it was the best fit with the density criteria at most stations. 
Inverse model
147
The absolute geostrophic field orthogonal to the section was estimated by a box inverse model 148 using the hydrographic profiles measured at each station, current measured by the ship ADCP
149
(S-ADCP) and a volume conservation constraint of 1 Sv northward (Lherminier et al., 2007) .
150
For inversion constrain, the S-ADCP data were averaged between stations in layers where the The OVIDE section is intersected by permanent currents and gyres that are described by (see Fig. 3b ). Despite the mesoscale structures typical of a single occupation of the section,
236
we can identify and quantify all the main patterns described by D2016.
237
Near Greenland, the water flowing southwestward guided by the continental slope is the (Fig. 3b) , 247 which amounted to 6.8 ± 3.0 Sv.
248
The Irminger Current (IC) flows northeastwards along the western flank of the Reykjanes
249
Ridge. In 2014, its top to bottom integrated transport amounted to 17.5 ± 7.3 Sv, which 250 9 accounts for both, the northward and the southward currents east of the IG. Considering only 251 the northward velocities brings the IC intensity to a value of 22.7 ± 6.5 Sv.
252
The Eastern Reykjanes Ridge Current (ERRC) flows southwestward east of the Reykjanes
253
Ridge. In 2014, its top-to-bottom integrated transport, between the Reykjanes Ridge and 254 station 34 (Fig. 3) , amounted to 13.6 ± 6.0 Sv southward.
255
The North Atlantic Current (NAC) at the OVIDE section consists of meandering branches 
278
The intensity of the AMOC across the OVIDE section, referred as MOC hereafter, was 
Fronts and eddies
292
Together with the above-mentioned permanent circulation features, we observed some 293 remarkable eddies during the GEOVIDE cruise that could modify the "typical" patterns of
294
properties defined by D2016 or García-Ibáñez et al. (2015), and they can affect the 295 distribution of tracers measured during the GEOVIDE cruise.
296
The identification of eddies and fronts was based on the analysis of surface velocities Intermediate Water (SAIW), which is most likely trapped by this anticyclonic eddy.
324
The most remarkable front present on the OVIDE section is the SAF, associated with the and its recirculation). In the former, the S and  anomalies were quantified at -0.08 and -1.04
358 °C, respectively. In the latter, the negative anomalies of S and  amounted to -0.11 and -0.70°
359
C. In the ERRC, negative S and  anomalies also appeared below the WMLD amounting to - anomalies up to -20 µmol kg -1 , suggesting that this water mass was not recently ventilated.
371
In the Iberian Abyssal Plain (IAP), negative anomalies of S (-0.12) and  (-0. water.
384
In Fig. 7c , we found an increase in the ventilation in the first 1000 m, while the deeper waters the oxygen anomalies and the -S anomalies will be discussed in section 4.2. Specifically, from Greenland to Portugal, these stations were located in: the East Greenland saltier than those advected southward, between stations 41 and 45, (Fig. 2) ; so, the 432 intensification of the Irminger Current is meaningful in terms of transport of warm and salty
433
water to the north, and actually contributes to the upper limb of the MOC (Fig. 4, dotted line) . (Fig. 1) , but was instead found at station 18, i.e. more to the southeast,
461
during the GEOVIDE cruise (and called the southern anticyclonic eddy previously).
462
The inverse model solution also provides a robust estimate of both the intensity of the MOC anomalies of air-sea heat flux presented strong negative anomalies over the whole SPNA (Fig.   508 11a), i.e. the ocean lost more heat than the 2002-2012 average, with contribution of both 509 sensible and latent air-sea heat fluxes ( Fig. 11b and 11c) . The spatial repartition of the 510 freshwater budget is mainly driven by the patterns of the precipitation anomalies, with a net 511 freshwater loss southwest of the region and a clear gain in the eastern side. When the net 512 freshwater flux was integrated over our region (Fig. 12) , the net freshwater gain (Fig. 11d) 
513
shows that high precipitation rates (Fig. 11f ) overcame the freshwater loss by evaporation 514 (Fig. 11e) . These anomalous air-sea heat and freshwater fluxes in the eastern SPNA suggest 515 that the negative  and S anomalies observed in the surface-intermediate waters during
516
GEOVIDE were mainly formed locally by atmospheric forcing. were locally formed by atmospheric forcing.
541
More evidence for the important role of air-sea fluxes is provided by the distribution of , S 542 and oxygen anomalies in the water column. Indeed, the WMLD along the OVIDE section east 543 of 20° W coincided with the deep limit of the anomalies (Fig. 7) . It is somewhat more 
914
The red square highlights the short-term cooling event analyzed in this paper. Fig. 12 
